The research aims to investigate the effects of a Shintaido practice in terms of physical and psychological functioning in a group of elderly. Forty seniors, of both gender, with a mean age of (69 ± 6) years, self-sufficient and without highly invalidating diseases participated in the study. The experimental group (EG) attended the Shintaido physical training of 20 weeks (1 hour per session, twice a week), while the control group (CG) maintained his usual routine. The exercise protocol included specific activities of joint mobility, balance and breathing. At the begin and at the end of intervention were administered to both groups the following validated instruments: 1) One-leg Stance test for the measure of monopodalic static balance; 2) 6-Minutes Walking test for the endurance assessment; 3) Self-Efficacy Perception in Physical Activity (APEF) questionnaire for the selfefficacy evaluation. Data were treated with the not-parametric test for paired and unpaired samples, the Spearman correlation and the linear regression. The results show that: 1) the EG improves the endurance in walking and the monopodalic balance as well as his self-efficacy after the Shintaido program; 2) there are strong associations among Shintaido physical activity and physical/psychological variables; 3) there is a mediating effect of walking endurance between the participation to Shintaido training and the self-efficacy. The results suggest that a well structured Shintaido training can help to maintain a good level of physical and psychological functioning in old people.
INTRODUCTION
The increase in elderly population and in the number of sedentary individuals leads us to reflect on the need to identify protective factors for maintaining as long as possible a good level of physical and psychological functioning in old citizens.
Physical activity is one of the major protective factors on the elderly health [1] and the age is not a barrier to practice it. The literature shows that regular physical exercise produces both physical and psychological benefits in elderly [2] [3] [4] [5] . Physical activity programs for the elderly seem to have a general positive effect on adaptation of the individual, particularly through the mediation of selfefficacy, increasing the ability to manage tasks of daily living [6] . The elderly seem to prefer training with a multifactorial components [7, 8] which not only include strength, balance, joint mobility, walking, but also postural activity, such as Tai Chi [9] .
However, the majority of researches focuses on the effects of the Western physical programs, like aerobic training, strength exercises and walking protocols, in the elderly. While just in recent time has placed attention to those of eastern origin [10] , among these the Tai Chi and Shintaido exercises. The slowness, the search of relaxation, the balance, the fluidity of movements, the memorization of the sequences and the moderate intensity typical of Tai Chi [11] can produce positive effects both on the physical and psychological functioning of seniors.
In recent years many studies have focused on the effects of Tai Chi in the elderly in terms of hypertension [12] , cardiovascular diseases, osteoarthritis [13] , cerebrovascular diseases [14] and osteoporosis [15] . Some studies have investigated the effects of Tai Chi on aerobic capacity, falls and balance [11, 16, 17] , muscle strength and postural control [18] [19] [20] of old individuals. The studies by Li and colleagues [21] [22] [23] [24] showed high levels in the perception of health as well as in self-efficacy related to the ability to fulfill movements [14] [15] [16] [17] [18] [19] [20] [21] [22] [23] [24] and, low levels of depression, of negative emotions and of psychological distress [21] in elderly Tai Chi practitioners.
There are few studies in literature on the effects of another oriental discipline, similar to Tai Chi, but more recently: the Shintaido. The characteristics of Shintaido are related to the slowness of movement and to the body awareness. The movements are well adapted to the physical characteristics of the elderly because do not take into account the maximal strength and the speed of execution.
The Shintaido is considered an art movement, a "new way of the body" [25] . The activity consists of a series of forms whose purpose is "smooth" and free the body. Each exercise can be designed in a more or less dynamic forms, allowing everyone to work on the edge of their limits. The exercises aim at the opening with segmental or full extension of the body, at the control of breathing, at the maintenance of balance and at the development of safer mobility in the space. The activity begins with the Tenshin-Juso, composed of a series of exercises for flexibility, body awareness and relaxation. Any movement runs from top to bottom of the body, in order to establish a procedure of relaxation appropriate from Heaven to Earth. The initial phase ends with a short meditation followed by a greeting ritual. The practice continues with a series of exercises, "the opening of the body and heart" [26] from the pelvis to the abdomen, chest, hands (palms and fingers), feet, eyes and mouth. The Shintaido needs attention in the alignment of the body segments during movement from the position of the foot to the head, in the sequences and in the organization of the space around the body. The Shintaido, therefore, involves physical and psychological domains: the activity affects aerobic components, muscle strength, joint mobility as well as concentration, attention, visualization, control of energy and mind. In addition, the Shintaido exercises, through reciprocal collaboration in the activities, also influence the social domain.
Aims
The study represents the continuation of a series of research [27, 28] that investigate the positive effects of movement on physical functioning and psychological wellbeing in a sample of institutionalized old people. The present study aims to investigate the effects of Shintaido activity in a group of elderly citizens, assuming that the Shintaido, so similar to Tai Chi for movements and purpose, can have positive effects on physical and psychological well-being of participants.
Research Questions
The objectives can be summarized by the following research questions: 1) Can the participation in a Shintaido training program have positive effects on physical (walking endurance and balance) and psychological (self-efficacy) variables in a group of elderly? Which are the statistical differences among the elderly who participated in the Shintaido training and those who did not attend it?
2) Which are the associations between the participation to Shintaido training and the change of physical/ psychological variables in elderly? Does exist a relationship between physical and psychological variables?
3) May the walking endurance have a role as a mediator in the direct effect between the participation to the training program and the perception of self-efficacy?
We hypothesize that a Shintaido program improves walking endurance, balance and self-efficacy of elderly and that there are significant statistical differences in physical and psychological variables among participants who attended/not attended to the intervention. More specifically, in the Shintaido group we expect an improvement or maintaining of variables mentioned above while in the not-attended Shintaido program a maintaining or decreasing of the same parameters. Furthermore, we think to observe a positive relationship between the participation to Shintaido training and the change of physical/ psychological aspects as well as between physical and psychological functioning. Finally, we expect to identify a direct effect between the participation to the Shintaido activity and the self-efficacy and, an indirect effect (mediation) of walking endurance on self-efficacy.
METHODS

Procedure
The research, based on a longitudinal study design, was conducted from January to June 2011 in the province of Verbano-Cusio-Ossola (Piedmont Region, Italy). The first and the last two weeks were dedicated for the baseline (T0) and post-test (T1) assessments. The intervention Shintaido program lasted 20 weeks, from the mid-January to mid-June 2011.
Following the baseline test, participants were randomly included in two groups: the Experimental Group (EG) who took part in the Shintaido exercise program and the Control Group (CG) that maintained their normal routine. Both the groups have carried out the assessments.
Participants
Forty healthy Italian elderly have participated voluntarily in the study. The criteria for participants inclusion were: 1) aged over 60 years; 2) be independent in performing the activities of daily living; 3) living at home; 4) any contraindication to the practice of physical training; 5) absence of highly invalidating chronic diseases (e.g. Alzheimer disease, Parkinson disease, BPCO, heart failure…). The participants accepted the informed consent, according to the Italian law and the ethical code of the Italian Association of Psychologists [29] .
Participants' age ranged from 60 to 87 years with a mean of (69 ± 6) years. The 80% (N = 32) of participants are female, the 20% (N = 8) are male. Most of participants (75%) were born in the North, 5% in the Centre and 10% in the South of Italy or in the islands; four subjects were born in foreign countries from Italian parents and have moved to Italy within the twenty years. 24 participants (60%) were married, 13 (about the 32%) were widowed and 3 were divorced. The level of education corresponded to primary school for the half of participants and to middle and high school diploma respectively for the 28% and 22% of the sample. The past job of individuals was been: housewife for 55%, a non-manual work for 21% (e.g. trader, teacher, secretary), a manual job for the 19% (e.g. farmer, craftsman, worker) and a women's work for 5% (e.g. seamstress, domestic) of participants.
With regard to the anthropometric variables, the mean weight of the sample was (70.0 ± 13.0) kg with a minimum of 54 kg and a maximum of 110 kg. The Body Mass Index (BMI) was ( , 20 participants have a normal BMI (from 18.5 to 24.9), 11 were overweight (from 25.0 to 29.9) and 9 were obese (6, 1 e 2 subjects respectively for I, II and III degree of obesity).
The analysis of participants lifestyle showed that only the 5% of participants smokes and the 10% consumes regularly alcohol. Furthermore, the 10% of subjects follows a diet and the same percentage takes drugs for sleeping. Finally, more than 50% of elderly said to have practiced physical exercise in his life span of whom, the 8%, for resolving a physical problem (e.g. back pain, after surgery, overweight…).
Measures
The balance on a single leg was assessed with the One-Leg Stance test [31] that is one of the most common instrument used in Europe for balance assessment [32] . The operator asks the subject to maintain the balance on a single leg for as long as possible. The stopwatch starts when the not-supported leg rises from the ground and stops when the foot of not-supported leg touches down. The operator must ensure itself that the not-supporting leg is off the ground and not held against the supporting leg, the supporting foot does not move and the arms are kept along the sides. The test is carried out in support of both right and left lower limb, once per leg, and values of the two trials was used for the analysis. The test was considered abnormal when the balance is not maintained for at least 5 seconds [33] . The one-leg stance test is a simple, predictive and inexpensive marker of frailty and insufficient functional mobility in elderly [34, 35] .
The 6-Minutes Walking test [36] is the dominating European instrument for measure endurance and functional capacity in the elderly [32] . The participants were instructed to walk as quickly as possible for six minutes, along a rectangular course of (15 × 7.5) m marked with cones. Chairs are positioned along the course for resting. The operator had not provided any kind of encouragement during the test but he communicated at half and 1 minute from the end the time remaining. At the end of the test, participants must stop of walking and the distance walking is recorded. The test was performed in groups of five elderly who were kept constant between pre and post-test. A walking distance range from 400 to 700 meters is considered normal [37, 38] . The 6-Minutes Walking test is safer and easier to administer than other tests, such as the Shuttle walking test, and reflects the autonomy in activities of daily living of elderly [38, 39] .
Finally, the self-efficacy was evaluated through the Self-Efficacy Perception in Physical Activity (APEF) [40] . The self-report questionnaire is composed by fourteen items with four answers possibilities, grouped in three scales: 1) intentions to do physical exercise in different conditions (worry, depression, fatigue); 2) to follow the physical activity training program in different conditions (fear of not succeeding, little support, less ability compared to other), 3) to do physical exercises because improves physical conditions, makes you stronger, makes you more confident with your body. The reliability of the scale was investigate in both pre and post test, and the index resulted reliable with a minimum score of Cronbach Alpha of 0.65 and a maximum of 0.95.
Intervention
The subjects of EG participated in an organized Shintaido physical activity (SPA) of one hour, twice a week in non consecutive days for twenty weeks led by two Shintaido teachers. The training sessions were carried out in a spacious and bright gym easily reached by study participants.
The intervention consisted of three phases of approximately 20 minutes each: 1) Warm up: had included exercises at low intensity, performed in standing/sitting position and in pairs/group using tools, such as sticks and sponge little balls. The exercises were the following: flexibility of the neck, rotation of the shoulders, opening and closing of the hands, circumductions of the pelvis (koshi), flexibility of the spine and flexion and extension of the ankles. Techniques of self-massage to the hands, shoulders, pelvis, abdomen and knees were applied. Also a grounding work based on rolling, flexibility and tonification exercises were carried out. 2) Specific physical exercises: were performed: (a) the opening exercises: in tandem stance, antiversion of the pelvis combined with movements of the upper limbs with three level of openness; (b) the Shintaido jump: extension of whole body starting from standing or sitting position with a leap of upper limbs; (c) step exercises from 1 to 4 steps of Shintaido curriculum; (d) Renki "handshake" kumite: in pairs, face each other, shake hands pulling and pushing in all directions, alternating with partner. It is not an exercise for developing strength but for learning to listen to themselves and each other; (e) Tsuki: literally means attack or punch, it is used to express energy; (f) Tenshingoso: is the collection of all the main techniques (attacks, cuts and projections) of Japanese disciplines. It allows to control breathing. Every exercise was also held with the use of voice. 3) Relax and massages: were carried out: (a) Wakame Taisso ("the seaweed and the ocean"), two people in standing position alternately play the role of seaweed and ocean. The seaweed moves itself in relation to the impetus of the ocean; (b) Amma: is the massage in Japan, executed in couples with the hands or foot, are useful for improving well-being of participants.
The beginning and the end of session are dedicated to a brief meditation. Participants had worked on the tasks according to their own skills and they had always been enticed but not forced to do exercises.
Statistical Analysis
Data were analyzed with PASW Statistics-IBM Corporation (USA) through: 1) Descriptive and frequential analysis.
2) The U-Mann Whitney test for unpaired samples.
3) The Wilcoxon test for paired samples with Monte Carlo method calculating the effect size (ES) for the width of relationship. 4) The Spearman correlations analysis with the Rho of Spearman index. 5) The linear regression analysis with the R square coefficient for estimating the goodness of the model. 6) The mediation analysis applying the Barron and Kenny (1986) approach and the Sobel test to estimate the significance and the size of the indirect effect. The regression analysis was employed to test the hypothesis of mediation. The p-value significance was conventionally set at 0.05. Table 1 shows the baseline characteristics for EG and CG. The two groups are comparable at baseline for the anthropological and demographical (gender and age) variables as well as for the psychological and physical measures. The findings, obtained with U-Mann Whitney test, ensure the baseline homogeneity of EG and CG. 
RESULTS
Baseline Characteristics
Compliance
All the EG participants completed the 20 weeks training program (compliance 100%). In particular most of the participants (11/20, 55%) performed all the training sessions. The rest of participants have the following frequencies: three persons perform 38 sessions, two persons 36 sessions, two persons 34 sessions, one person 30 sessions and 1 person 28 sessions. A percentage of absence lower than 10% (48/800 = 6%) highlights a great compliance of the training protocol.
Effects of the Intervention
The intervention effects in terms of physical functions (walking endurance and balance) and psychological functions (self-efficacy) are shown in Table 2 . As mentioned above, in the baseline assessment the EG and the CG were comparable for all the variables, while the introduction of the independent variable (SPA) causes a significant increase in the physical-psychological functions. (One-Leg Stance test). After the SPA, the EG shows significant differences in both the variables. 
Psychological Functions
The introduction of the Shintaido program provides a significant and positive effect in the EG in terms of selfefficacy evaluated through the APEF questionnaire. The mean values of EG are increased from (43.6 ± 5.9) to (47.2 ± 4.9), with an associated p value of .001 and an ES of .45. Instead, the CG has maintained its scores without any significant effect [T0 = (40.4 ± 3.9), T1 = (40.3 ± 3.2), p = 0.86, ES = 0.02].
Associations
The correlations analysis investigates the associations between the SPA and the change (T1-T0) in physical and psychological variables, and if the changes are linked to each others. The results of correlational analysis are reported in Table 3 .
There were several significant correlations between the participation in the Shintaido training program and the increase in physical and psychological functions. In particular the SPA is correlated with: 1) self-efficacy (R = 0.58, p = 0.002); 2) walking endurance (R = 0.59, p < 0.0001); 3) both measures of monopodalic balance (right R = 0.41, p = 0.008, Left R = 0.65, p = <0.0001). Furthermore, the physical and psychological variables results correlated each others. Self-efficacy is correlated with: 1) walking endurance (R = 0.39, p = 0.05); 2) both measures of monopodalic balance (right R = 0.50, p = 0.009; Left R = 0.39, p = 0.05). Walking endurance is also correlated with the balance on left foot (R = 0.47, p = 0.002) but not with the trial on right.
These results show the great associations between the SPA and the changes in physical and psychological functions as well as the interconnections between walking endurance, balance and self-efficacy. 
Mediation
SPA-Walking endurance-Self-Efficacy ( Table 4 ). In the first step walking endurance was regressed on SPA. SPA was found to significantly predict endurance level (β = 0.58, p < 0.001). Then, a hierarchical regression analysis was conducted to examine the successive and independent contributions of (second step) SPA and (third step) of walking endurance on self-efficacy. SPA was a significant predictor of self-efficacy (β = 0.43, p < 0.04). The effect of SPA was reduced after the walking endurance was entered in the model at step 3. This result was consistent with the presence of a full mediation effect, confirmed by Sobell test (z = 2.60, p < 0.01).
The final model (see Figure 1) showed that both SPA and endurance were significantly related to self-efficacy. The model as a whole accounted for approximately 40% of the variance in self-efficacy, with an increase in R2 score from the direct to the whole effect of 25%.
Discussion
This study indicates that a Shintaido training program has influenced both physical and psychological functions of elderly. The analysis carried out allowed the assessment of: 1) the effectiveness of the training, 2) the association between variables and 3) the direct and indirect effects of the participation in a Shintaido program on physical and psychological functions.
Regarding the effects of the intervention, data showed that the EG (that has took part to the Shintaido protocol) has improved the endurance in walking, the balance ability and the self-efficacy, with a medium effect size. In- stead, the CG showed no statistical differences in the whole battery of tests. These results allow us to answer positively to the first research question. The findings cited above confirmed the positive effects on both physical and psychological aspects following the involvement in a physical training program [2] [3] [4] [5] . In particular some authors [41] [42] [43] have found similar results, in terms of endurance, balance and self-efficacy, in a sample of elderly after a physical training. Some researches [44, 45] found similar results after the implementation of a Tai Chi training. Our results followed the trends expressed by other research in the same field of interest, but added some innovation aspects: 1) the introduction of a new physical activity protocol, based on an oriental discipline, that combines physical exercises with an activity for the mind; 2) the development of research in an Italian context in which the practice of Shintaido is not yet as common as in the rest of the world.
The association analysis allowed us to understand the strong relationship between the variables under study. In particular with the correlation results we could demonstrate the strong influence of the Shintaido training program on walking endurance, balance and self-efficacy. We found relations between change in psychological and physical functions confirming the importance, especially in the elderly population, of multidisciplinary approach that examine both aspects, as previously described by many authors [46] [47] [48] . In summary to the second research question we can answer, increasing the scientific knowledge on elderly health status, that there is strong direct correlation between Shintaido and physical and psychological status, and that these aspects are also positively related to each others.
Finally with the third research question we investigated whether there is a mediating effect of walking endurance between SPA and self-efficacy. As described above some studies [21, 41, 43, 44] highlights the direct effect of different intervention protocols on endurance and self-efficacy. Our study provide also a more complex interpretation of the phenomenon under study, placing the walking endurance in the middle of the direct effect. This results could be very interesting in the constructions of new design studies, that will have to take into account both physical and psychological aspects and test more complex models, and future interventions.
Our study is the first one that tries to investigate the role of Shintaido on physical and psychological health of elderly. The results are very interesting and innovative, but require further confirmation in order to fill up the gaps.
Despite the many strong points, the research presents also some limitations, regarding: 1) the sample size, that is still limited due to the difficulty in involvement of elderly in a oriental discipline that they do not know; 2) the littleness of the geographic area, that makes the sample more homogeneus and complicates the generalizability of results to a broader populations; 3) the gender distribution, that is too much biased towards women; 4) the low number of physical training session, a more prolonged physical training could have provided greater positive effects; 5) the absence of a follow-up test to evaluate the maintenance of physical and psychological benefits over the time.
In conclusion, we think that this study provides the first scientific knowledge on the effects of Shintaido discipline in the elderly population. In the future we hope to enlarge the sample size and try to understand as much as possible the whole pattern of influences of this discipline, also in relation with other types of interventions, in terms of physical and psychological functions.
Conclusions
Following previous research [27, 28] , this study tries to understand the way for the maintenance of physical and psychological health in self-sufficient and institutionalized elderly. The present study confirms the effectiveness of the practice of physical activity on both physical and psychological status, underlining the importance to involve elderly in a physical training program. Moreover we demonstrated that the Shintaido discipline can have a strong impact in endurance, balance and self-efficacy, necessary to the maintenance of autonomy in activity of daily living in the elderly population. We think that these results derived from the type of intervention proposed, with slow and controlled movements and a great use of concentration and coordination that can help elderly in the execution of everyday life activities. The performance in Shintaido is always accompanied by meditation, with a complete commitment by the elderly. The combination between physical and psychological effort can explain the effects on both characteristics.
Our results encouraging us to continue the study on the effects of Shintaido training program with the involvement of a larger number of elderly, an increase of training sessions and a comparisons between training protocols (e.g. simple aerobic training and Shintaido). Our final objective is to understand the underlying process to the participation of a physical, psychological or combined intervention in terms of health and autonomy in ability of daily life.
